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Introduction
============

The United Kingdom's National Health Service is publicly funded. Its central tenet is to provide universal healthcare to all those in need, irrespective of their social characteristics. Despite this, inequalities in healthcare use have been widely described. Although socially disadvantaged, older people (\>74 years), and women are more likely to consult their general practitioner, the more socially advantaged, men (for some conditions), and younger people (\<65 years) are more likely to receive secondary care.[@ref1] [@ref2] [@ref3] [@ref4] [@ref5] [@ref6]

These studies base their findings on volumes of attendance or receipt of interventions and so it is unclear whether inequalities occur once patients are within the secondary sector or at the point of entry to specialist care. Within the NHS, general practitioners play a pivotal part in controlling access to specialist care, and so factors explaining variations in referral rates have long been a focus of attention.[@ref7] However, the aim of these studies has been to understand the extent to which factors related to the patient, general practitioner, and general practitioner's practice explain the wide variations in referral rates (ranging from twofold to 20-fold) that have been reported. Rather than examining the influence of patients' sociodemographic characteristics on referral, these studies have standardised referral rates for such characteristics to examine their effect on the observed variation.

The effectiveness of reforms such as the NHS Cancer Plan and National Service Frameworks in reducing inequalities in health partly depends on the ability of all patients to access high quality specialist care without delay.[@ref3] [@ref8] Yet these initiatives have concentrated on issues such as the quality of services and decision making within secondary care. Until recently, the need to address pathways to care to tackle issues such as persisting inequalities in survival for common cancers received little recognition.

Meanwhile NHS resources are increasingly devolved to primary care on the basis that patients can receive better quality care if the primary sector manages the care process and the interface with secondary care.[@ref9] Hence a need exists to understand better the complex factors that influence this interface. To contribute to this research and to understand further the point in the care pathway at which inequalities arise, we undertook a national study to examine the extent to which referral for defined symptoms from primary care varied according to patients' age, sex, and socioeconomic circumstances. We hypothesised that sociodemographic variations in referral would be less likely to occur for potentially life threatening conditions and for those symptoms with national guidance on referral and more likely to occur for symptoms where there was clinical uncertainty about the decision to refer.

Methods
=======

We examined individual patient data using the health improvement network, a widely used database in primary care. The database comprises over 15 years of individual level medical and therapeutic data on more than six million patients from 358 general practices in the United Kingdom. Practices that use the database are broadly representative of practices in the United Kingdom for patients' characteristics.[@ref10] The health improvement network includes longitudinal anonymised data for each registered individual on age, sex, medical diagnosis, symptom records, health promotion activity, referrals, and prescriptions. Recording of consultations and prescriptions is comparable to national statistics on consultations and prescriptions.[@ref10] The database includes an area based indicator of patients' socioeconomic circumstances. Each enumeration district (around 150 households) is assigned a Townsend deprivation score.[@ref11] These districts are divided into national fifths and patients are assigned a quintile score according to the enumeration district in which they live.

As practices join the health improvement network it takes some time before historical patient records are fully entered into the database and before all patient data are computerised, leading to initially incomplete data. To ensure reliable complete data as far as possible, we applied several quality control measures. Firstly, we included patients from the time that their practice data records met predefined standards for acceptable computer use---that is, consistently recording at least one medical record, one additional health data record, and at least two prescriptions on average per patient per year. Secondly, we restricted our sample of practices to those that had acceptable mortality rates during the study period---that is, rates consistent with the practice's demographic profile.[@ref12] Five practices lacked acceptable mortality rates and were excluded from the analysis. Thirdly, to ensure as far as possible that referrals were recorded contemporaneously and reliably, we included practices from the point when their referral rates were consistently within two standard deviations of the mean for that practice. This was to account for information on referral also being subject to a delay in entry to the database, leading to some practices showing considerable variation in referral rates. Recording of referrals was unreliable for 27 practices by the end of the study period so we did not analyse data from these practices. A total of 326 practices were analysed (see web extra for characteristics of included and excluded practices).

Study design
------------

We identified the most common symptoms associated with referral by examining four routinely available data sources (see web extra).[@ref13] [@ref14] [@ref15] We found close agreement between the datasets. We then applied the a priori set of criteria (box) to the list of symptoms obtained.

### Criteria applied to symptoms

-   Symptoms that consistently result in presentation to general practitioners (rather than, for example, to accident and emergency)

-   Symptoms or conditions where referral is a common outcome; symptoms that are specific enough to relate to a particular diagnosis that may require referral---for example, "poor vision" may be secondary to refractive errors, which do not require referral to secondary care, or to cataracts that do require referral (because we were unable to distinguish the underlying cause for poor vision and therefore the appropriateness of referral, we could not include "poor vision" in our list of symptoms for study. Furthermore, referral guidance varies according to the underlying condition. It was therefore necessary to be able to establish the most likely underlying condition from presenting symptom codes to draw conclusions about the necessity of referral for these symptoms)

-   The desirability to include both medical and surgical conditions to widen the representativeness of our findings to referral to both physicians and surgeons

-   The need to include a "reference" condition---that is, one for which most patients should be referred early to secondary care (to check the quality of the referral data in the health improvement network dataset)

On application of these criteria just three symptoms were identified for further study: postmenopausal bleeding, hip pain, and dyspepsia. National guidance states that women with postmenopausal bleeding (who are not receiving hormone replacement therapy) should be referred to secondary care urgently to exclude endometrial cancer.[@ref16] In contrast, we chose hip pain in patients aged 55 and over, assuming that for most this would be due to osteoarthritis.[@ref17] Guidelines acknowledge that "there is very little evidence on which to base decisions about who to refer," which suggests that greater variation in decisions about referral may occur.[@ref18] Finally, guidance on referral for dyspepsia includes an age criterion whereby urgent referral for diagnostic endoscopy is recommended in patients over 55 with unexplained and persistent dyspepsia of recent onset, but not in patients under 55.[@ref19] We therefore hypothesised that any influence of social factors on referral would differ by age group and that, if present, would be more evident among patients under 55, for whom the referral criteria were less explicit.

The study period was 1 January 2001 to 1 July 2007, except for dyspepsia, where the analysis period began on 1 January 2003. National guidelines for postmenopausal bleeding were first published in 2000[@ref16] and guidelines for dyspepsia were revised in 2002.[@ref19] Thus the analysis periods chosen allowed time for guidelines to be adopted in practice.

Medical diagnoses are coded in the health improvement network using the Read code classification scheme. We identified patients consulting their general practitioner with Read codes relating to the relevant symptoms. We limited our analyses to patients aged 18 years and above for dyspepsia; and 55 years and above for postmenopausal bleeding (because the modal age for menopause is 51)[@ref20] and for hip pain.

To ensure as far as possible that only patients with incident symptoms were examined, we excluded patients who presented with the symptom or who had a related investigation or diagnosis recorded before the start of the study period. We excluded patients with postmenopausal bleeding if they had been prescribed hormone replacement therapy in the preceding six months.

The principal outcome was a record of a related referral to specialist secondary care after presentation at the general practice with the symptom. Referrals included direct access for endoscopy for dyspepsia. We did not count as referrals those appointments solely for non-invasive diagnostic imaging. Referral code lists were developed from Read codes and additional health records. We assumed referral to relate to the study symptom if a referral to an appropriate specialty (for example, orthopaedics for hip pain) or for a relevant invasive investigation was recorded within two weeks of the patient attending primary care with the study symptom.

The window of two weeks for referral was chosen to allow a reasonable time for a referral letter to be generated or recorded if a referral code was not used in the initial consultation for the symptom. We limited this period to two weeks because a longer time interval decreased our level of certainty that patients were being referred for the symptom they presented with and not for another condition. To confirm the validity of our choice of a two week window we compared the number of referrals made within 14 and 30 days of consultation. Overall, 89% of referrals for hip pain, 93% for dyspepsia, and 98% for postmenopausal bleeding made within 30 days of consultation were recorded within 14 days.

To examine the potential confounding effect of comorbidity on referral we considered the number of drugs the patient had been prescribed.[@ref21] All drugs in the health improvement network dataset are assigned *British National Formulary* codes. We followed previous practice and counted the number of prescriptions from different subsections of the formulary in the six months preceding first presentation with a study symptom and then analysed comorbidity categorically by groups of 0-1, 2-4, or 5 or more subsections of drugs.[@ref22]

Smoking status, alcohol intake, and body mass index were defined by the record closest to the date of first presentation and in the preceding five years. If no record existed for smoking (current, former, or non-smoker) in that period, we assigned non-smoking status if patients had a record of "never smoked" over the age of 25.[@ref23] Alcohol intake was categorised as being under or over the recommended limit for sex.[@ref24] We considered smoking and high body mass index as having a potential confounding effect on referral for hip pain, and smoking, body mass index, and alcohol intake as having potential confounding effects on referral for dyspepsia. These factors may influence a general practitioner's decision to refer.

Statistical analysis
--------------------

### Postmenopausal bleeding

As postmenopausal bleeding should be associated with an immediate referral, we modelled the odds of being referred to secondary care by age group and deprivation fifth, using univariable and multivariable logistic regression.

### Hip pain and dyspepsia

We applied the Cox proportional hazard model to investigate univariable and multivariable associations between the hazard rate of referral and social deprivation, sex, and age group. Patient time was calculated from the date of the first presentation to the first of the following: date of referral, date of death, date that patient left the practice, last data collection from the practice, or end of the study period. Because guidelines for dyspepsia differ for those aged over and under 55, we stratified analyses into these two age groups.

### All conditions

In the multivariable model, we adjusted each factor for all the other factors examined and for comorbidity. Many patients did not have a valid recent record for smoking, body mass index, or alcohol intake so we excluded these confounders from the main analyses but carried out secondary analyses to assess the potential impact of these on the results. For dyspepsia we also tested the interaction between age as a binary variable (\<55 or \>55) and social deprivation. To investigate whether any variations in referral by deprivation changed over time we tested for period effects in regression models, by including an interaction between year of first presentation and deprivation.

We used robust standard errors throughout to account for dependency between patients clustered within the same practice. We also undertook secondary analyses to examine the role of variation between practices, because some practices may differ in their overall likelihood to refer. We therefore compared results from multilevel random intercept regression models, with patients nested in practices, with corresponding simple single level models. The degree of attenuation of the odds or rate ratios of referral by age, sex, or social deprivation in the multilevel random intercept models indicated the extent to which inequalities in sociodemography may be explained by differences in the overall levels of referral between practices. We used multilevel random coefficient models to assess the extent to which residual sociodemographic inequalities within practices varied between practices. For hip pain and dyspepsia we compared Poisson multilevel and single level models because multilevel Cox regression is difficult to carry out in standard statistical packages.

We checked the proportional hazards assumption of the Cox regression models using Schoenfeld residuals and by graphing the log cumulative hazard over time. For all analyses we used Stata 10 for Windows.

Results
=======

Included in the analyses were 5492 patients with postmenopausal bleeding, 23 121 with hip pain, and 101 212 with dyspepsia (figure[](#fig1){ref-type="fig"}). Table 1[](#tbl1){ref-type="table"} shows the characteristics of these patients.

![Flow of practices and patients through study](mcbd699678.f1_default){#fig1}

###### 

 Characteristics of patients referred to secondary care

  Characteristics                              No (%) of patients referred for symptom                   
  -------------------------------------------- ----------------------------------------- --------------- -------------
  Men                                          48 177 (44.2)                             9061 (39.2)     0 (0)
  Women                                        53 035 (55.8)                             14 060 (60.8)   5492 (100)
  Age group:                                                                                             
   \<25                                        10 553 (10.4)                             ---             ---
   25-34                                       20 648 (20.4)                             ---             ---
   35-44                                       17 766 (17.6)                             ---             ---
   45-54                                       16 330 (16.1)                             ---             ---
   55-64                                       16 801 (16.6)                             8753 (37.9)     2836 (51.6)
   65-74                                       10 728 (10.6)                             7501 (32.4)     1309 (23.8)
   75-84                                       6629 (6.5)                                5214 (22.6)     920 (16.8)
   ≥85                                         1757 (1.7)                                1653 (7.1)      427 (7.8)
  Deprivation (Townsend fifth):                                                                          
   1 (least deprived)                          22 646 (22.4)                             6380 (27.6)     1499 (27.3)
   2                                           21 094 (20.8)                             5686 (24.6)     1383 (25.2)
   3                                           21 477 (21.2)                             4882 (21.1)     1110 (20.2)
   4                                           20 427 (20.2)                             3804 (16.5)     907 (16.5)
   5 (most deprived)                           15 568 (15.4)                             2369 (10.2)     593 (10.8)
  Comorbidity (No of drug types prescribed):                                                             
   0-1                                         57 364 (56.7)                             14 886 (64.4)   3614 (65.8)
   2-4                                         37 933 (37.5)                             6959 (30.1)     1538 (28)
   ≥5                                          5915 (5.8)                                1276 (5.5)      340 (6.2)
  Smoking status:                                                                                        
   Non-smoker                                  37 798 (37.3)                             8048 (34.8)     2461 (44.8)
   Current smoker                              25 241 (24.9)                             3277 (14.2)     490 (8.9)
   Former smoker                               22 842 (22.6)                             6713 (29)       1249 (22.7)
   Missing data                                15 331 (15.1)                             5083 (22)       1292 (23.5)
  Alcohol intake:                                                                                        
   Under limit for sex                         55 154 (54.5)                             11 627 (50.3)   2790 (50.8)
   Over limit for sex                          3972 (3.9)                                609 (2.6)       48 (0.9)
   Former drinker                              1778 (1.8)                                415 (1.8)       82 (1.5)
   Missing data                                40 308 (39.8)                             10 470 (45.3)   2572 (46.8)
  Body mass index:                                                                                       
   \<30                                        50 457 (49.9)                             11 213 (48.5)   2388 (43.5)
   ≥30                                         16 378 (16.2)                             3683 (15.9)     1167 (21.2)
   Missing data                                34 377 (34)                               8225 (35.6)     1937 (35.3)

Postmenopausal bleeding
-----------------------

In total, 3374 (61.4%) patients were referred for postmenopausal bleeding. Univariable analyses showed that the likelihood of referral was not associated with deprivation; however, referral declined significantly with increasing age (table 2[](#tbl2){ref-type="table"}). Increasing comorbidity was also associated with a lower probability of referral.

###### 

 Odds ratios for association between referral to secondary care for postmenopausal bleeding and age, social deprivation, and comorbidity

  Variables                                    No of patients   No (%) of patients referred to secondary care   Univariable models    Multivariable models\*       
  -------------------------------------------- ---------------- ----------------------------------------------- --------------------- ------------------------ --- ---------
  Age group:                                                                                                                                                       
   55-64                                       2836             1882 (66.4)                                     1                     \<0.001                  1   \<0.001
   65-74                                       1309             826 (63.1)                                      0.87 (0.76 to 0.99)   0.89 (0.78 to 1.02)          
   75-84                                       920              495 (53.8)                                      0.59 (0.51 to 0.69)   0.64 (0.55 to 0.74)          
   ≥85                                         427              171 (40.1)                                      0.34 (0.27 to 0.43)   0.39 (0.31 to 0.49)          
  Deprivation (Townsend fifth):                                                                                                                                    
   1 (least deprived)                          1499             936 (62.4)                                      1                     0.9                      1   0.8
   2                                           1383             838 (60.6)                                      0.93 (0.79 to 1.08)   0.96 (0.81 to 1.14)          
   3                                           1110             677 (61.0)                                      0.94 (0.77 to 1.15)   1.02 (0.83 to 1.26)          
   4                                           907              558 (61.5)                                      0.96 (0.77 to 1.20)   1.05 (0.84 to 1.32)          
   5 (most deprived)                           593              365 (61.6)                                      0.96 (0.77 to 1.21)   1.09 (0.86 to 1.37)          
  Comorbidity (No of drug types prescribed):                                                                                                                       
   0-1                                         3611             2351 (65.1)                                     1                     \<0.001                  1   \<0.001
   2-4                                         1539             874 (56.8)                                      0.70 (0.62 to 0.80)   0.77 (0.68 to 0.87)          
   ≥5                                          342              149 (43.6)                                      0.41 (0.33 to 0.52)   0.53 (0.42 to 0.67)          

Adjusted for clustering by practice.

\*Each risk factor independently adjusted for other risk factors.

†P value for difference in referral hazard between different categories of variable.

In multivariable analyses, no evidence of variation by social deprivation remained. The reduced odds of referral for those aged over 75 persisted.

Hip pain
--------

In total, 4019 (17.4%) patients with hip pain were referred. The overall rate of referral was 84.7 per 1000 person years at risk (table 3[](#tbl3){ref-type="table"}). The univariable analysis showed gradients in likelihood of referral by deprivation fifth, sex, and age group. These findings remained in the multivariable analyses.

###### 

 Hazard ratios for association between referral to secondary care for hip pain and sex, age, social deprivation, and comorbidity

  Variables                                    No of patients   No of patients referred to secondary care (rate/1000 person years at risk)   Univariable models    Multivariable models\*       
  -------------------------------------------- ---------------- ---------------------------------------------------------------------------- --------------------- ------------------------ --- ---------
  Men                                          9061             1671 (94.08)                                                                 1                     \<0.001                  1   0.001
  Women                                        14 060           2348 (79.15)                                                                 0.88 (0.83 to 0.94)   0.90 (0.84 to 0.96)          
  Age group:                                                                                                                                                                                    
   55-64                                       8753             1477 (77.88)                                                                 1                     \<0.001                  1   \<0.001
   65-74                                       7501             1455 (92.10)                                                                 1.16 (1.08 to 1.26)   1.18 (1.10 to 1.28)          
   75-84                                       5214             922 (92.25)                                                                  1.09 (1.00 to 1.19)   1.13 (1.04 to 1.23)          
   ≥85                                         1653             165 (61.83)                                                                  0.64 (0.54 to 0.76)   0.68 (0.57 to 0.81)          
  Deprivation (Townsend fifth):                                                                                                                                                                 
   1 (least deprived)                          6380             1250 (97.79)                                                                 1                     \<0.001                  1   \<0.001
   2                                           5686             1032 (88.37)                                                                 0.92 (0.84 to 1.01)   0.92 (0.84 to 1.01)          
   3                                           4882             805 (79.67)                                                                  0.83 (0.75 to 0.91)   0.84 (0.75 to 0.92)          
   4                                           3804             595 (76.51)                                                                  0.79 (0.71 to 0.89)   0.80 (0.72 to 0.90)          
   5 (most deprived)                           2369             337 (66.29)                                                                  0.71 (0.61 to 0.81)   0.72 (0.62 to 0.82)          
  Comorbidity (No of drug types prescribed):                                                                                                                                                    
   0 to 1                                      14 886           2811 (83.99)                                                                 1                     \<0.001                  1   \<0.001
   2 to 4                                      6959             1046 (83.42)                                                                 0.85 (0.79 to 0.91)   0.86 (0.80 to 0.92)          
   ≥5                                          1276             162 (114.09)                                                                 0.83 (0.71 to 0.96)   0.87 (0.75 to 1.00)          

Adjusted for clustering by practice.

\*Each risk factor is independently adjusted for other risk factors.

†P value for difference in referral hazard between different categories of variable unless otherwise specified.

Adjusting for smoking status and body mass index in secondary analyses made little difference to the relations of sex, age, and deprivation with referral rate, or to the interactions examined.

Dyspepsia
---------

Overall, 13 944 (13.8%) patients with dyspepsia were referred (12% of those aged \<55 and 17% of those aged ≥55). The overall rate of referral was 80.4/1000 person years at risk (table 4[](#tbl4){ref-type="table"}). Univariable analyses revealed a gradient in referral rates by deprivation. When age was analysed as a binary variable, referral rates were higher for those over 55 compared with those under 55. When age was broken down into 10 year bands compared with the baseline group (55-64 years), however, gradients in referral were observed for older and younger patients (P\<0.001). Referral was least likely in the oldest and youngest patients.

###### 

 Hazard ratios for association between referral to secondary care for dyspepsia and sex, age, social deprivation, and comorbidity

  Variables                                                             No of patients   No of patients referred to secondary care (rate/1000 person years at risk)   Univariable models    Multivariable models\*                         
  --------------------------------------------------------------------- ---------------- ---------------------------------------------------------------------------- --------------------- ------------------------ --------------------- ---------
  Male                                                                  44 737           6362 (82.81)                                                                 1                     0.002                    1                     0.144
  Female                                                                56 475           7582 (78.46)                                                                 0.94 (0.91 to 0.98)   0.98 (0.94 to 1.01)                            
  Age:                                                                                                                                                                                                                                     
   \<55                                                                 64 431           7538 (66.88)                                                                 1                     \<0.001                  1                     \<0.001
   ≥55                                                                  36 781           6406 (105.43)                                                                1.54 (1.47 to 1.61)   1.54 (1.48 to 1.61)                            
  Age group:                                                                                                                                                                                                                               
   \<25                                                                 10 553           672 (37.10)                                                                  0.33 (0.30 to 0.36)   \<0.001                  0.33 (0.30 to 0.37)   \<0.001
   25-34                                                                20 648           1917 (52.49)                                                                 0.48 (0.45 to 0.51)   0.48 (0.45 to 0.51)                            
   35-44                                                                17 766           2367 (74.84)                                                                 0.69 (0.65 to 0.73)   0.68 (0.65 to 0.72)                            
   45-54                                                                16 330           2761 (98.70)                                                                 0.89 (0.85 to 0.93)   0.88 (0.84 to 0.93)                            
   55-64                                                                16 801           3150 (112.85)                                                                1                     1                                              
   65-74                                                                10 728           1890 (104.40)                                                                0.93 (0.88 to 0.99)   0.94 (0.89 to 0.99)                            
   75-84                                                                6629             1016 (94.53)                                                                 0.82 (0.76 to 0.89)   0.84 (0.78 to 0.90)                            
   ≥85                                                                  1757             171 (69.45)                                                                  0.54 (0.46 to 0.64)   0.56 (0.47 to 0.66)                            
  Deprivation (Townsend fifth):                                                                                                                                                                                                            
   1 (least deprived)                                                   22 646           3513 (91.02)                                                                 1                     \<0.001                  1                     0.013
   2                                                                    21 094           3041 (84.05)                                                                 0.93 (0.87 to 0.98)   0.93 (0.88 to 0.99)                            
   3                                                                    21 477           2874 (77.52)                                                                 0.86 (0.80 to 0.91)   0.90 (0.85 to 0.96)                            
   4                                                                    20 427           2646 (75.92)                                                                 0.83 (0.76 to 0.91)   0.91 (0.83 to 1.00)                            
   5 (most deprived)                                                    15 568           1870 (69.88)                                                                 0.77 (0.69 to 0.85)   0.87 (0.79 to 0.96)                            
  Comorbidity (No of drug types prescribed):                                                                                                                                                                                               
   0-1                                                                  57 364           8568 (82.25)                                                                 1                     \<0.001                  1                     \<0.001
   2-4                                                                  37 933           4668 (74.93)                                                                 0.85 (0.82 to 0.88)   0.85 (0.81 to 0.88)                            
   ≥5                                                                   5915             708 (101.25)                                                                 0.92 (0.84 to 1.00)   0.89 (0.82 to 0.97)                            
  **Interactions‡ comparing Townsend fifths according to age level§**                                                                                                                                                                      
  Age \<55 years:                                                                                                                                                                                                                          
   1                                                                    ---              ---                                                                          ---                   ---                      1                     \<0.001
   2                                                                    ---              ---                                                                          ---                   ---                      0.97 (0.90 to 1.04)   
   3                                                                    ---              ---                                                                          ---                   ---                      0.87 (0.81 to 0.94)   
   4                                                                    ---              ---                                                                          ---                   ---                      0.84 (0.76 to 0.92)   
   5                                                                    ---              ---                                                                          ---                   ---                      0.76 (0.68 to 0.85)   
  Age ≥55 years:                                                                                                                                                                                                                           
   1                                                                    ---              ---                                                                          ---                   ---                      1                     0.04
   2                                                                    ---              ---                                                                          ---                   ---                      0.88 (0.81 to 0.95)   
   3                                                                    ---              ---                                                                          ---                   ---                      0.89 (0.81 to 0.96)   
   4                                                                    ---              ---                                                                          ---                   ---                      0.92 (0.82 to 1.03)   
   5                                                                    ---              ---                                                                          ---                   ---                      0.91 (0.81 to 1.03)   

Adjusted for clustering by practice.

\*Each risk factor independently adjusted for other risk factors.

†P value for difference in referral hazard between different categories of variable unless specified otherwise.

‡Adjusted for sex, social deprivation, and comorbidity.

§P\<0.001 for interaction between deprivation and age level.

In multivariable analyses those aged 55-64 retained the highest rate of referral, and the decreasing rates for younger and older patients were maintained. The gradient in risk of referral by deprivation was no longer significant and referral rate by sex did not differ significantly. A significant interaction was, however, observed between deprivation and age. For patients under 55, the rate of referral decreased with increasing deprivation but the hazard ratios for those over 55 showed no deprivation gradient in referral. The interaction between age group (under or over 55) and deprivation showed that the difference in deprivation gradient in referral between the two age groups was significant (P\<0.001).

Adjusting for smoking status, alcohol intake, and body mass index in secondary analyses made little difference to the relations of sex, age, and deprivation with referral rate or to the interactions examined. For all conditions, the interaction between deprivation and year of first presentation was non-significant. For all Cox regression analyses, no strong evidence was found of departure from the proportional hazard assumption for any of the models.

For all three symptoms, the effects of age and, for hip pain, sex were unchanged in secondary analyses that adjusted for variations between practices in their overall likelihood of referral (see web extra). Thus the inequalities in relation to age and sex were associated with inequalities within each practice rather than between practices. Random coefficient models showed further significant evidence that practices varied in the degree of inequalities in referral for age and sex. In contrast, the relative reductions in the rate of referral with increasing deprivation category were attenuated by as much as 38% for hip pain and 26% for dyspepsia in the random intercept models. Thus the inequalities associated with deprivation for these symptoms could be in part attributed to differences between practices, whereas the effect of patients' deprivation within each practice was relatively small.

Discussion
==========

In this national study of nearly 130 000 patients from 326 practices in primary care, we found associations between patients' sociodemographic characteristics and their likelihood of referral. After adjustment for comorbidity (defined as the number of drug types prescribed), older patients were less likely to be referred for the three conditions examined: postmenopausal bleeding, hip pain, and dyspepsia. This gradient with age was particularly noticeable for postmenopausal bleeding. In addition, women were less likely than men to be referred for hip pain. We also found evidence of decreasing rates of referral with increasing deprivation for patients with hip pain and for those aged under 55 with dyspepsia, but not for patients with postmenopausal bleeding or those over 55 with dyspepsia.

Secondary analysis showed that the effects of age and sex were not explained by variations in overall referral rates between practices but were instead related to younger patients and men with hip pain being more likely to be referred than their older, female counterparts within the same practice. In contrast, inequalities relating to patients' deprivation may in part be explained by general practitioners who work in more deprived areas being in general less likely to refer, rather than more socially disadvantaged patients being less frequently referred than their more affluent counterparts within the same practice.

Comparison with other studies
-----------------------------

Variations in referral rates by age occurred regardless of the criteria for referral or the risk of cancer. These findings of lower referral rates with increasing age have also been shown for patients presenting with symptoms of ovarian cancer and it has been suggested that this may partly explain poor survival rates of older people with cancer in the United Kingdom.[@ref25] The variations may in part be explained by clinical uncertainty about the likely benefit or harm trade-offs of treatment in older patients or by patient preference. The involvement of patients in decisions about their care fulfils a fundamental tenet of high quality care, but it is important to unravel the origin of patient preferences. Possible explanations for variations in the choices that patients make include systematic differences in expectations for good health and in perceptions of the risk and benefits of defined interventions.[@ref26] Thus older people may be less willing to undergo procedures because of concerns about good outcomes or adverse consequences.[@ref27] Concepts of risk may be influenced by beliefs about what are considered "good innings" or "normal" ageing,[@ref28] and the benefits of treatment for older people.[@ref29] Such perceptions are likely to be defined, in part, as a result of interactions with doctors. For example, mortality and function after hip surgery are worse for older patients than for younger ones, but the absolute differences are small and on average older people can still expect an improvement in quality of life.[@ref30] The way in which this information is framed is likely to influence the decision made. With respect to sex inequalities, women may be reluctant to undergo hip surgery because prolonged rehabilitation might jeopardise the responsibility they have to care for others.[@ref31] Older women are also more likely to live alone and so may be concerned about being dependent on others in the postoperative period. Finally, qualitative research shows that older people tend to minimise their problems[@ref32] and may therefore be reluctant to seek help from specialists in secondary care.

The lack of information on severity of disease and patient preference meant that it was not possible to ascertain whether differences in referral rates reflected clinically appropriate joint decision making or inequity. The severity of disease is, however, unlikely to explain our findings because osteoarthritis of the hip is more severe and disabling in lower socioeconomic groups,[@ref33] postmenopausal bleeding secondary to endometrial cancer increases with age,[@ref34] and the incidence of stomach cancer increases with age and increasing deprivation.[@ref35] Therefore our results would be expected to be the converse of those observed (that is, referral would be more likely in more deprived and elderly people) if variations in referral were secondary to unmeasured severity of disease or risk of serious disease.

The conditions studied differed for both the presence of explicit referral criteria and the need to exclude a cancer diagnosis. Both criteria were present for postmenopausal bleeding and dyspepsia in patients aged over 55, and socioeconomic variations in referral rates were not observed. Neither criteria was present for hip pain or dyspepsia under age 55, and socioeconomic gradients in referral rates were shown. In common with other research[@ref36] we found that these gradients may in part be explained by a lower likelihood of referral by practices serving socially disadvantaged communities. The reasons for this are, however, unclear. One possibility is that the geographical distribution of specialist services may result in practices in socially disadvantaged areas having poor access to particular specialties. This is unlikely to explain our results because we examined common symptoms requiring access to the services of widely available gynaecologists, orthopaedic surgeons, and gastroenterologists and endoscopists. A second possibility is that practices serving socially disadvantaged communities tend to have higher workloads than those serving more advantaged areas and the patients often have multiple, chronic and complex problems with health and social care.[@ref37] As a result this may lead general practitioners to exhibit different referral practices. Thirdly, factors such as the type of contract agreed by general practitioners may be associated with both the deprivation of the population they serve and the likelihood of referral.

Finally, factors related to the general practitioner may partly explain our findings. However, no relation has yet been found between referral rates and the individual characteristics of general practitioners, such as age, years of experience, or membership of the Royal College of General Practitioners.[@ref7]

Strengths and limitations of the study
--------------------------------------

We used multilevel modelling to assess whether the inequalities identified were associated with variations between or within practices. We were, however, unable to further examine clustering by individual general practitioner within a practice for two reasons. Firstly, because the health improvement network dataset does not include a field for general practitioners who refer. Although anonymised identifiers to distinguish between different people in a practice entering patient data are available, it may be other staff in the practice rather than the referring general practitioner who enter the referrals. Therefore we cannot reliably assign a referral to a particular general practitioner. Secondly, even if we could assign referrals to an individual general practitioner, it would not be possible to identify reliably an "individual general practitioner effect" for chronic conditions, where immediate referral is not indicated (in this case for hip pain and dyspepsia). This is because patients often see a different general practitioner at each visit, making it difficult to assign responsibility for the whole pathway, from initial presentation to referral, to a particular general practitioner.

We used a well established method of assigning socioeconomic circumstances based on the Townsend deprivation score for the area of residence. This is an area based indicator of socioeconomic circumstances, which refers to an enumeration district covering a population of about 150 households. This method rests on the assumption that people conform to the socioeconomic profile of their residential area. We would not expect substantial variability in social deprivation in such a small cluster of households. Indeed, it has been shown that Townsend deprivation scores calculated at the enumeration district level are strongly correlated with a similar measure of deprivation calculated at the individual level and are similarly predictive of health.[@ref38] Nevertheless, with any measure of deprivation some patients will be misclassified. However, this misclassification is likely to be non-differential and, if anything, would attenuate and underestimate any effect of deprivation. In addition, our study included many elderly (and therefore retired) patients for whom individual measures of deprivation are less valid.[@ref39] [@ref40] In this situation our use of an area level measure of deprivation was most appropriate.

A disadvantage of using routine data is the non-standardised and incomplete coding of referral, which is likely to have led to some underestimation of the number of referrals. We aimed to avoid underestimation by including practices only from the point when their recording of referrals was consistent over time. Twenty seven practices were excluded as their referral rates became consistent only after the end of our study period. Had these practices had consistent referral data and therefore been included in the analysis, we might have seen overall slightly lower referral rates as the excluded practices serve more deprived communities (see web extra for characteristics of the practice); however, there is no reason why results of the difference in referral according to level of deprivation should be affected.

Our finding that 61% of women with postmenopausal bleeding were referred to secondary care compares favourably with the 41% found in a study using another UK primary care database.[@ref41] In addition, once referral data were being consistently recorded, all practices had referral rates that were within the ranges seen in a review,[@ref7] which examined referral rates per 1000 consultations from several studies. These findings suggest adequate completeness of recording of referral in the health improvement network.

To ensure that we did not include referrals unrelated to the study symptom, we applied a two week cut-off point for the recording of referrals. This may reduce the number of related referrals observed but there is no reason to believe that recording of referrals or administration of the database would be differentially affected by patients' age, deprivation, or sex.

It is possible that we failed to include some eligible cases where general practitioners coded diagnoses rather than symptoms. To minimise this we included diagnostic codes where possible. Thus for hip pain we included codes for osteoarthritis of the hip, and for dyspepsia we included codes for reflux and oesophagitis. The effect of missing some cases that were coded as diagnoses would be to reduce our sample size. However, this should not affect the results of differences in referral by age, sex, or deprivation.

As an indicator of comorbidity we used simple counts of prescribed drugs. We acknowledge that these do not fully account for the effects of multiple morbidities, disability, or quality of life, all of which influence decisions about referral. However, the performance of several comorbidity scores (including diagnosis code based scores from the international classification of diseases, ninth revision) to control for confounding in epidemiological studies has been compared.[@ref21] This analysis found that the number of distinct drugs used was the best predictor of future visits to a doctor and of expenditure and was a good predictor of mortality and admissions to hospital. In contrast, diagnosis based scores were the best predictors of future morbidity and mortality. Our study focused on health service use rather than on patient health outcomes. We therefore decided that the score based on number of prescribed drugs was the most appropriate to use in this context.

We could not fully assess the impact of risk factors (smoking, body mass index, alcohol intake) on referral because of the paucity of data. In addition, general practitioners may recommend behaviour modification rather than referral in the presence of risk factors in dyspeptic patients, despite guidance from the National Institute for Health and Clinical Excellence that body mass index, smoking, and alcohol intake have little, if any, effect on dyspeptic symptoms.[@ref42] Smoking is a risk factor for complications after orthopaedic surgery but the evidence for the influence of obesity is contradictory.[@ref43] [@ref30] The presence of both these factors may therefore reduce the likelihood of referral. Although alcohol consumption does not seem to have an association with socioeconomic circumstances, the prevalence of smoking and obesity are higher in more disadvantaged groups[@ref44]; thus these factors may explain some of the deprivation gradient observed. The availability of higher quality data on smoking and body mass index would have allowed us to calculate more accurate estimates of social variations in referral.

Conclusions and policy implications
-----------------------------------

Socioeconomic inequalities in referral were more likely to occur in the absence of both explicit guidance and potentially life threatening conditions. They may in part be explained by a lower likelihood of referral by practices serving more deprived communities. Lower rates of referral by age occurred for all three symptoms studied, regardless of the presence of referral guidelines and the need to exclude a cancer diagnosis. Older patients were less likely to be referred than their younger counterparts within the same practice.

The inequalities in referral observed could lead to delays in treatment and poorer outcomes. If our results extend to other symptoms, this would be of concern for serious conditions, some of which commonly present in non-specific ways, such as cancers of lung, colorectum, and ovary. Differences may be explained by patient preference, comorbidity, characteristics of the general practitioner or service, or interactions between these factors. More research, including in-depth qualitative studies, is required to understand the complex determinants of inequalities in referral from primary care.

### What is already known on this topic

1.  Inequalities in healthcare use exist

2.  Socially disadvantaged people, older people, and women are more likely to consult their general practitioner but less likely to receive secondary care

3.  It is unclear whether inequalities occur once patients are within the secondary sector or at the point of entry to specialist care

### What this study adds

1.  The likelihood of referral to secondary care was associated with patient's age, sex, and social deprivation

2.  Older patients were less likely to be referred for all symptoms, whereas deprivation was associated with lower referral for hip pain and for those aged under 55 with dyspepsia

3.  Inequalities in referral were more likely to occur in the absence of both explicit guidance and potentially life threatening conditions
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